Noninvasive methods for quantitating blood time-activity curves from mouse PET images obtained with fluorine-18-fluorodeoxyglucose.
The mouse model is currently being explored for various applications with PET imaging. Low resolution of current animal scanners relative to mouse size leads to difficulty in quantitating data from mouse PET images. We have, therefore, investigated methods for determining blood time-activity curves (TACs) from mouse PET studies done with fluorine-18-fluorodeoxyglucose (FDG). Eight mice were fasted, the tail vein was injected with 150-300 microCi of FDG and dynamic images were acquired with a CTI/Siemens (Knoxville, TN) animal tomograph for 64.5 min. Concurrently, 11-14 left ventricle (LV) blood samples were drawn directly from the LV chamber. Organ TACs were obtained by drawing circular regions of interest (ROIs) of various sizes on images of the heart, liver and brain. For each mouse, the FDG model parameter K = (K1 x k3)/(k2 + k3) was estimated by a Patlak algorithm with various estimates of the blood TAC and, as a reference tissue TAC, the brain TAC. Most partial-volume-corrected heart ROI TACs overestimated the LV samples. Blood TACs from heart images produced statistically different estimates of K than did the LV samples. The liver image-derived blood TACs yielded estimates of K that were comparable to those yielded by the LV samples. Estimates of K determined with two directly sampled LV points in conjunction with the liver image-derived TAC were not statistically different from the estimates obtained with the LV samples. The size and location of ROIs on images of the liver minimally affected the TACs. We have shown that it is experimentally possible to obtain a blood TAC from mouse studies by repeatedly sampling from the LV. We have also shown that images of the liver can be used to reliably estimate the blood TAC. Future FDG PET studies with the mouse model will benefit from this demonstrated ability to noninvasively quantitate blood TACs directly from FDG PET images.